We experimentally demonstrate controlled polarization-selective phenomena in a whispering gallery mode resonator. We observed efficient (≈ 75%) polarization conversion of light in a silica microsphere coupled to a tapered optical fiber with proper optimization of the polarization of the propagating light. A simple model treating the microsphere as a ring resonator provides a good fit to the observed behavior.
In the past few years, microresonators have received a lot of attention 1 We fabricated the tapered fiber using the "flame brush" technique 18 . This technique involves mechanically stretching the optical fiber while scanning a flame (oxy-hydrogen in our case) over the region to be tapered.
Due to constraints in the maximum pulling length, the fiber tapers are not completely adiabatic, but typical losses are never larger than 50%. SEM studies of the tapers reveal a characteristic diameter close to 1 µm. The microsphere was fabricated using a CO 2 laser to stretch and melt an optical fiber tip 19 . In this way it is easy to obtain spheres with diameters ranging from 10 µm to 200 µm. For this particular experiment the sphere diameter was measured using an optical microscope to be 52 µm (corresponding to an estimated free spectral range of 1.2 THz).
We mounted the microsphere on a piezo- Figure 1 shows a schematic of this experimental setup.
We used the following procedure to measure the degree of polarization conversion.
First, the incoming polarization was selected by using the polarization rotator. Then we adjusted the first polarization controller to ensure the polarization at the fiber taper was linear and matched to one set of modes ("xpolarized"). The next step was to uncouple the taper from the sphere and make sure the 
where r is the field coupling coefficient between the resonator and the waveguide, a is the attenuation due to the resonator intrinsic losses and φ = 2π(ν−ν 0 )t RT is the phase shift 
